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PROVISIONAL SPECIEICATION, 

Improved Means for Fixing Pins, Spindle Ends, and the like in 

Metal and other Articles. 



PA, Dr. Peter Riebling 
• [Vorgelegt. 



We, Cxjrt Geobge Langb, of 33b, 
Sisters Avenue,, Battersea, London, 
S.W. 11, of Swedish - nationality/ 
and Leo Kblsey, of 26,. Campden 
5 Hill Gardens, London, "W. 8, of British 
nationality, do hereby declare the 
nature of this, invention to he as 
follows; — 

This invention has for its object to nrcK 
1Q vide, improved means for fixing .pins, -, 
. spindle ends and the like in metal and 
other articles. 

According to the present invention the 
end of the pin, spindle, or the Hire, is... 
15 made a tight fit in the hole in the- article ■ 
to which it is to be attached and the end 
of the pin or spindle is recessed with a 
• longitudinal hole into which is forced a 
ball .of steel or other metal of slightly 
20. larger diameter than the hole! . 

The surface of the pin or spindle which, 
is received in the hole in the article is ' 
preferably knurled or roughened to en- 
sure a better grip when this part is ex- 
25 panded by forcing the ball into the Tecess.. 
As an alternative a circular group, of 
holes with corresponding balls may be 
employed. ^ .. ■ • ' . 

The invention is particularly applic- . 
30 able for fixing small gear wheels, operat- 
ing knobs or discs upon the ends of 
, spindles or Tods. 



As an example — ih fixing a small brass 
pinion, to a spindle, the end of which we 
will assume to be reduced by a shoulder 36 
to in diameter ^ the reduced end of 

the* spindle, is formed writh a knurled : 
surface and is recessed at its end with an 
axial hole 3 /«/' in diameter and of greater 
depth than the diameter of the ball to 40 
be inserted therein. 

The said end of the spindle is made a 
tight fit in the hole in the pinion and 
after its insertion therein a 1 jx%" steel ball 
is foxc"ed into the end. recess with the re- 46 
suit that the end of the spindle is ex- 
panded and rigidly fixed to the pinion. 

The steel ball retains its position "by 
the re-expansion of the metal in the outer 
part of the recess. ■, . . 50 

In another example the end of a circu- 
lar or tubular member may be formed 
with a circular group of holes arranged 
near, its periphery so that when the balls 
are inserted in the said holes the circum- 55 
ference of the circular tubular member 
will be suitably expanded. .*". 



Dated this 28th day of April, 1926. 

ARTHUR E. EDWARDS, 
Chartered Patent Agent, 
Chancery Lane Station Chambers, 
London, 
Agent for the Applicants. 
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COMPLETE SPECIFICATION. 

Improved Means for Fixing Pins, Spindle Ends, and the like in 

Metal and other Articles. 



We, Ccrit-f G-EoitGE La^ge5, of 33s, 
66 Sisters Avenue > Battersea, London, 
S-W. 11; -of. Swedish, nationality/ 
and Leo Kelsey, of 26, Campden 

[Price 1/-] 

trim fern. . 



Hill . Gardens; London, W. 8, of British 
nationality, do hereby declare the 
nature of this invention and in what man-- 70 
ner the same is to .be performed, to be 
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particularly described and ascertained in 
and by the following statement: — - 

^ This, invention has for its object to pro- 
vide improved means for * fixing pins, 
6 spindle ends and the like in metal and 
other articles, and for generally fixing 
. articles together."' 

The^ improved means are of the type 
wherein a hollow member or pin made a 
10 tight fit in a hole is secured therein by 
expansion due to a plug like member 
being forced into the hollow. 

According to the present invention a 
pin, spindle, or member is adapted to be 
15 inserted in a hole in the article to which 
it is to - be attached, and the pin or 
. spindle is recessed with a longitudinal 
hole or holes into which or each of which 
is forced a ball or equivalent part- 
20 spherical ended plug of steel or other 
metal' of. slightly larger diameter than 
the hole,- the- said ball or plug remaining 
in position to support the expanded or 
deformed surface. - 
25 • -The surface of the pin or spindle which 
is received in the hole in the article may 
be knurlefl qr roughened to ensure a better 
. grip ;wKe^-thi& part is expanded by forc^ 
ing the ball into the recess. / 
30 ; And as art alternative a group ' of holes 
with; cpripesppnding balls . may be 
employed, * 
- r - - The -* invention is particularly applic- 
able for n^ing small gear wheels, operat- 
35 ing kuflrbsror discs "upon spindles or rods, r 
The; ' accompanying drawings, show 
several . ways of carrying out the .inven- 
tion — - 

-Fig- 1 is a sectional elevation showing 
40 one 'form of the invention. •■*•.■■■ 

. liB-ijg. 3 is an *en4 view; and '" ; 

3?ig\ 3 r a sectional elevation * showing a 
modified constrilcfion. . - : 

•Figs,- i io' 16 show several other ways 
45. of employing^ thfe invention. . . ' : 
Figs,.. 4, *i K 6r and 7 are seotionaL views 
showings four modified arrangements. 

Figs. . 9y 10, 11, 12 and 1? show in 
face view and side view respectively three 
50 other arr^gements. 

. Fig. 14 shows in ; ;.sj^9tional view two 
parts with, t^e,' ihall inserted before the 
parts are forced together. 

Fig. 15 is a sectional view showing the 
55 parts of Fig. 14 assembled. 

Fig. 16 is a sectional vie% of .a farther " 
modification where the ball is inserted 
prior to the parts being, forced together. 
Similar letters refer to similar parts " 
qq where possible. V> - 

In the arrangement shown in Fig. 1, a 
is i&e^eii.d of a spindle wi^ch is m>de a fit 
.in the ho^£. in the pinion qr other article 
* b to w^c£-it *-is^ "t° ^ e attached, c is . a 
C5 longitudinal hpje or recess in the end of 



the spindle into which is forced a ball d - 
of steel or other metal of slightly larger 
dimensions than the hole , 

The surface of the pin or spindle where 
it is recessed in the hole in the pinion . 70 
may be ribbed as indicated at e or knurled 
or roughened in some other suitable man- 
ner to ensxire a better- grip. 

Now when the steel ball d is forced 
into the end recess or hole c t the end of • 75 
the spindle a is expanded with the result 
that the said spindle is rigidly fixed to 
the pinion o. 

The steel ball e may retain its position 
by the re-expansion of the metal forming 80 
a contraction of the 'outer part of the 
recess or hole c. 

A similar result may be obtained with 
the arrangement shown in Figs. 2 and 3, 
wherein a swindle a, assumed to be of * 85 
larger dimensions than that shown in Fig. - • 
1, is formed with a group of holes c 
arranged near its periphery, so that when 
the trails d are forced into the said holes v ' 
c the circumference c of the spindle end • 90 
will be suitably' expanded and firmly fixed 
in position to the article b. : ■ 

The end of the spindle may be of tubu- 
lar form" if desired, the group of holes ! - ■ 
c being arranged . in the anriulur thick- : 95 
ness of the material. 

In the modified arrangements shown in 
Figs. 4 and 5, ; a plug. with "a. part * 
spherical head marked d 2 ' d$ respectively ; ** ; 
is substituted for the .ball d. ■ • : 100 

- In the form shown in Fig. 4^ the part 
spherical head d? Is connected _ s to ' the \ . 
other part of the plug d by a neck pi re- ' 
duced diameter forming a groove into ; 
which the deformed metal of fhe'spindie io5 
may re-expand and form a retaining con- * ' 
traction.. 

!fn the form shown in Fig, 5 A the plug / 
d 1 is f prmed with a rounded or semi- 
spherical end d?. ■ \iq 

Tphe invention provides a simple and . 
effective means for fixing small spindles, 
to various articles and .the arrangement 
shown va Figs. 2 and 3 is applicable to 
spindles of larger diameter. 115 

In carrying out the present invention 
any two or more parts which are to be 
joined together or to some third part need 
not necessarily be a tight or force fit with 
each other or to . the third part, the said jqq 
parts may fit easily upon each other 
bef ore either . or both are expanded ' by 
means of a' ball or part spherical expand- 
ing member. • . 

The ball or suitably shaped pin need 125 
not necessarily touch or abut against the . 
bottom of the hole. Figs. 6 and 7 show 
the ba^i d' so. placed. . 

Farther the. ball or pin 'may if neces- - 



s ctr^jr p ro j e<*t . b utsi d.e the Tiqle into "^Juc\h. 
it : has been fore fed, 6ee fp-r example the 
ball shown in Tig. '6. 

The ball may. be. retained by the dis- 
6 placed' material.-. re-expanding so as to 
1 orin a contraction behind same, or as in- 
dicated in Fig: ly by reason of the f ric- . 
. tioil between the surface of the ball d 
and the hole c into which it has. been 
10 fprced.. - - 

' As /a general principle the arnotint of 
expansion, of the. part into which . a ball 
or pin has been forced is governed by the . 
following:—' 
15 * 1. The. amount by which the hole is 
smaller than t the pin or hall to be inserted. 

2. The position of the' ball, or pin in 
relation to the eontoxir • and periphery 
of the part to be expanded* ' 
20 3. The relative dimensions of the male 
and female portions on the parts* to be 
fixed to each other.; . 

4. The material' of which the parts are 
made.. ' 
25 The rigidity and stiffness of the. 

parts to be fixed, : i,e.. . . a', slender, or . noSkr 
rigid female part would not resist the ex- 
. pansion of a rigid male part, and the 
opposite would also hold good. 
30 By ^suitably spacing or. proportioning 
, the balls or pins, parts whrch. have un- 
symmetrical contours on . their mating 
portions may be fixed together as indi- 
cated in Rgs. S and 9. 
35 If desired one ball or pin may be used 
to force outward several balls or pins and 
so expand one part into another , by suit- 
ably grouping the balls or pins, in such a 
manner that the introduction, into the 
40 centre of the, group, of another ball or 
pin, will cause the former to move out- 
ward, and so expand the pari^into which 
they have fbeen placed. ^ 

C)ue such arrangement is BhDwn-in_. 
45 Figs. 10 and. 11. where several balls d 
assembled in a recess c in a member a 
■ . • b ave been forced outwardly by the intro- 
duction of a central . ball /, which in the 
arrangement shown ' is forced into posi- 
50 ti on by a projection g on the inner, face 
of a disc or member ft screwed into ppsi- 
• tion. • . 

With the last mentioned arrangements 
the expanding force which is holding two 
55 or more parts together may be dissipated 
by -r emoving the central ball /, and so, by 
the collapsing of the previously expanded 
part, release the part or. parts which were 
fixed together. 
60 As shown in Figs. 12 and 13, the part 
which is. to be expanded may be suitably 
split or relieved in siich manner, as by 
slits i, that, expansion is facilitated. 

The method of assembling parts accoTd- 
iug to the present, invention, may be 



modified to suit particular, requirements,. ' , 
that is to say J — The parts may be. first 
attached or placed * together and the ball 
or p^n inserted, or' the ball may be in- 
serted and ths parts forced together, if 70 
they are of such a nature that such a pro-, 
cedure is practicable. 
. One such . arrangement is • shown in 
Figs. 14 and 15, where the parts a and & 
sliown . separated in Fig. 14 are forced 75 
together with the inserted ball d as in 
Fi^. 15. 

Again, the parts to he joined may be 
' assembled and forced. together. at the saine . - 
time as the ball d is inserted Fig.- 16 BO . 
shows such an arrangement wherein the 
bell. d is forced into, the hole c as and 
when, the member's a and b -are forced 
.together. , ' 

Having now particularly described and 85 
ascertained the nature of our said inven- 
tion, and in what manner the same is to 
be . performed, we declare that what we 
claim is: — - 

li The improved * meanS ---for fixing 00 
articles or members together, for example 
for. fixing pins, spindle ends or the like 
in metal and other articles or members, 
wherein the pin*, spindle or member is 
made a fit in a hole in the article ^ to .95 
which it is to be attached, and the Bin, 
spin die. or member is recessed with a 
longitudinal hole or holes into which or 
each of which is forced a ball of steel or 
other metal of slightly larger diameter .100 
than the hole, the said ball remaining 
in position to support the expanded or 
deformed surface. : 

2. A modification of the invention 
according to Claim 1, wherein the sur- 105 
face of the pin, spindle or the like which 
is received in the hole is knurled or 
roughened substantially as and for the 
purpose set forth. 

3.. A modification of the invention 110 
according to Claim 1, or 2, wherein- a 
circular group of holes with correspond- 
ing halls are employed. 

4. A modification of the invention- 
according to any of the preceding claims, 116 
wherein a plug with part spherical head 
or end is employed in place of ,the ball, 
-substantially as set forth. 

•5. A. modification of the invention 
claimed in any . of the preceding claims" 120 
wherein the ball or part spherical ended 
plug does not touch or abut against the 
bottom of the hole into which it is 
forced. \ . . 

6. A modification of. the invention i26> 
claimed in any of the preceding claims, 
wherein t^e ball or part spherical ended 
plug, projects outside the hole into which 
it is forced. 



r X\ Av/^odificjaMo?! of the invention 
claimed- in ;any .of ; jjhe^preceding claims, 
wherei*, -the*; same is. applied to mating 
parts which ..have xinsyinmetrical con- 
o tours... . . _ 

8.. t A modification, -..'if. ' the- invention 
claimed in any of the, -preceding .claims, 
wherein a central Bait or part spherical 
ended plug as- inserted in a group. 6ir halls 
XO or part spfeerrcaT plugs., totforce the same 
outwards, *the said central hall or prug 
being* in some cases removable for releas- 
ing the connected parts. . , 

A. Jnb^fica{fiiii:.'-dl the arrangement 
13 claimed in Claim 8^ wherein a device held 
m place -by a screw is adapted to hold the. 
central hall 'or ?>lug in position, 
; 10. A ; mollification : of the . invention 

claimed lii 'any of the preceding dainty. ' 
20 wherein the part which is to he expanded 
■". 3 3 suitably, s&t or , -made resilient to ^facili- 
tate. expansion ,\ , : 

11., A . modj&oatiQii,. of* the invention 
claimed; in Qifihe * preceding claiiis, ' 



wherein, the. parts are arranged to he 25 
assembled, with .the ball or plug inserted 
in its hole before the parts are forced 
together. - ..-,*.. - 

12. A ^modification of the " arrangement - 
according to .Claim 11; wherein the ball 30 
or -plug,- is, inserted in its hole - and the/' 
parte to . be joined are forced - together 
simultaneously with the forcing- in of the 
ball or plug\ 

13, The several forms of the improved 
means infixing articles- or members* 
together, for example, for fixing pins,- 
spmdle ends or the like in metal articles 

or members substantially as herein de- " 
scribed with, reference to and' as illus- 40 
bated m the 'accompanying' drawings. • 

Dated! this 28th .day. of PebrWry. T ;i9 ; 27.; 

ABTHTTE, E. EDWARDS'* 
. Chartered Patent A£«nt > 
Chancery Lane Station' Chambers, :* 45 
* - London, ■ -' • ; - - ' •■ 
Agent for the Applicants. . • ' V * • 
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